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DETAILED ACTION 
Claim Objections 

1 . Claims 2 and 3 are objected to under 37 CFR 1 .75(c), as being of 
improper dependent form for failing to further limit the subject matter of a 
previous claim. Applicant is required to cancel the claim(s), or amend the 
claim(s) to place the claim(s) in proper dependent form, or rewrite the claim(s) in 
independent form. Claims 2 and 3 describe the intended load, the electrical 
device, instead of the claimed invention, the voltage regulator. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 5 and 10 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

4. Claim 5 recites the limitation "said selected voltage for control" in the final 
line of the claim. There is insufficient antecedent basis for this limitation in the 
claim. 

5. Claim 10 recites the limitation "a said voltage" in the final line of the claim. 
There is insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 1 02 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

7. Claims 1, 5, 6, 8, 10, 11, 12, 14, 15, 17, 19 and 20 are rejected under 35 
U.S.C. 102(e) as being anticipated by Liu (US Pub 20040076024). 

8. With respect to Claims 1 and 14, Liu discloses a voltage regulator (Fig. 5 
50) for an electrical device having a plurality of operating modes having differing 
current consumption (Para 6 In some applications, e.g., voltage regulator for a 
CPU, the load may change suddenly or violently. In particular, a CPU needs only 
a tiny current when it is idle and drains a huge current when it becomes very 
busy), said voltage regulator comprising a regulator stage (Fig. 5 54) having an 
input for receiving an input voltage (Fig. 5 V m ), and a V bus supply regulator stage 
(Fig. 5 52) having an input (Fig. 5 64) for receiving information (Fig. 5 63) 
corresponding to an operational mode of said electrical device and supplying a 
voltage (Fig. 5 V m ) corresponding to said operational mode or said current 
consumption as said input voltage to said regulator stage. 
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9. With respect to Claim 5, Liu discloses a voltage regulator as recited in 
claim 1 , further comprising a ramp generator for generating a ramp waveform 
(Fig. 4 Ramps) having an amplitude corresponding to said selected voltage for 
control of said regulator stage. 

10. With respect to Claims 6 and 1 5, Liu discloses a voltage regulator as 
recited in claim 1 , further including a feedback loop (Fig. 4 Vfb) in said V bus 
supply regulator stage (Fig. 5 52). 

1 1 . With respect to Claims 8 and 1 7, Liu discloses a voltage regulator as 
recited in claim 6, further including a feedback loop (Fig. 7 Vfbi) in said regulator 
stage (Fig. 5 54) including signal paths for signals corresponding to output 
voltage (Fig. 7 Vfbi) and output current (Fig. 5 63) of said voltage regulator, 
respectively. 

12. With respect to ClaimslO and 19, Liu discloses a voltage regulator as 
recited in claim 8, further including a connection (Fig. 5 64) for supplying said 
signal corresponding to said output current (Fig. 5 63) to said feedback loop of 
said V bus supply regulator stage (Fig. 5 52) for making an adjustment (Fig. 7 835) 
to a said voltage (Fig. 5 V m ). 

13. With respect to Claims 1 1 and 20, Liu discloses a voltage regulator as 
recited in claim 10, wherein said adjustment to said voltage provides a 
continuous range of voltages (Fig. 5 V m ). 

14. With respect to Claim 12, Liu teaches a voltage regulator as recited in 
claim 1 1 , wherein said regulator stage (Fig. 5 52) comprises a plurality of parallel 
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voltage regulator circuits (FIG. 1 shows a simplified single-channel or single- 
phase voltage converter or one channel of a multi-phase or multi-channel voltage 
converter). 

Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

16. Claims 7, 9, 16 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu (US Pub 20040076024) in view of Kingsepp. 

17. With respect to Claims 7, 9, 16 and 18 Lui teaches the invention set forth 
above. Lui does not explicitly detail the use of Rtilt or R droop. Kingsepp teaches 
a signal path for the signal corresponding to output voltage (Fig. 2 Vout) to 
include an Rdroop resistor (Fig. 2 Rdroop). Kingsepp is analogous art because it 
relates to the reliability of parallel power supplies. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to incorporate the 
feedback resistor of Kingsepp into the regulator of Liu for the purpose of 
improving transient performance and for the parallel voltage regulators in the 
second stage to more equally share the load current. 
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18. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liu (US Pub 20040076024) as applied to claim 12 above, and further in view of 
Schuellen (US Pub 6806689). 

19. With respect to Claim 13, Lui teaches the invention set forth above. Lui 
does not explicitly mention wherein operation of selected ones of said parallel 
voltage regulator circuits may be discontinued in response to current load 
requirements. Schuellen teaches that the output phase arrangement (Fig. 2 110) 
operates to switch off both the high-side and low-side switches (Fig. 2 205, 210) 
in response to the occurrence of a decrease in current demand of the load (Fig. 2 
135). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the second stage regulator of Liu with the parallel voltage 
regulator circuits of Schuellen for the purpose of enhancing the response time of 
the multi-phase buck converter and prevent disadvantageous negative currents 
from flowing through the output inductor and possibly damaging the power supply 
(1115). 

Allowable Subject Matter 



20. Claim 4 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations 
of the base claim and any intervening claims. 

21 . The following is a statement of reasons for the indication of allowable 
subject matter: the prior art does not suggest the use of two nearly discrete 
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values for a first regulator stage voltage being passed to a second regulator 
stage and substituting a discrete regulator into the first stage of the prior art 
would degrade the performance of the second stage. 

Conclusion 

22. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Walters (US 6,278,263), Liu (US 6,414,470) and Seo (US 
Pub 20050001599) teach the use of multi-phase converters. 

23. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Harry Behm whose telephone number is 571- 
272-8929. The examiner can normally be reached business hours EST. 

24. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David Gray can be reached on 571-272-21 19. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

25. Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 



